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ABSTRACT: 

PROBLEM TO BE SOLVED: To restrict local concentration of a metal promoting 
crystallization of silicon, by a method wherein laser beams are irradiated 
after a heating process and a region which has specified spin density and is 
deemed to be a monocrystal in which a grain boundary does not exist 
substantially Is formed. 

SOLUTION: First, after a nitrogen oxide silicon film 102 is formed as an 
underlayer on a glass substrate 101, an amorphous silicon film 103 to be a 
crystalline silicon film is formed. Next, a nickel acetate solution containing 
a nickel element is coated on a surface of the amorphous silicon film 103. 
Heating Is performed and the amorphous silicon film 103 is crystallized. This 
heating process is made in the atmosphere containing a halogen element. After 
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the crystalline silicon film is obtained, the reheating process is made ii 
solution containing halogen at a higher temperature than before Still 
further, laser beams are irradiated after the second heating and a rec 
which has specified spin density of 3 ' " 
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[0 115] zmmmit. ^com^^WLumtx 
■ox^\mizbt^x^h, 

[ 0 1 1 6 ] f Lxm^mm^wkimm^^rrf 



(7) »^^¥l 1-2 6 1077 

1 2 

3 . & i: , M.W«^^SS^4 0 7 ^'fcimii?^ 
[0 1 1 71 ::^r% ai5i<w^*61i)>f:t>iOiiA$'tT 

ff-yXi^X^K 

[01181 ^<o^mv!^^y^y<o^izx^x. v-x 
mm40 9t\'u^ymmiim^^n^. tti4 

10 [0119] 'diizmmtmtt u ysEt m^ttim 
m^'^x^^ummmims o i i^^-rs. 3 

LTS4 (D) tl^lit^^^^. 

[0120104 (D) t:^m®^^)t^>. S^t€ 

3. 

[0121] <r£oiet:t>t^T. 7>f h K"rig«4 1 

2b4 1 Sim^^hh. ^LT4 14-C:^$ii5^iS 
*«^-^^;HBfi^M^fc^S. (04(D)) 

20 [ 0 1 2 2 ] -e LT u-^-itt fz^m^miiffo 
zLt^x'o. ^mi^^yij^^^Mi^(omt(t^ 
ffo. c:3LT. y-x^4 0 9. ^^^}ummm 
4 14. \'u>(ymm4ii.iSiwmM^m4i2 
t4i sm^M^m^^tih. 

[0 123] CIC-C. 4 1 3r^?ilScO*«. LDD 
(04 (D) ) 

[0124] mzm^tmm3 1 4 1 lt ij^t^ji. 

[0125] ^lXay:^^h7t^-/i'<m^t:mK V 
-xmffi4 16i:h'P>f ym«i4 17c7)J^^^^t3. ^ 
3LT04 (E) iz^.tmmhyyi^Xi$^ifi^t?>, 

[0 1261 imjme):mj^mit. Ni~^^fm<7) 

Wmhyy=JX9tP'f~^^fmcm^hyy'JX^t 

i^m^zm^uzm^mt. 
[01271 3*^iift0<tc^ti8^ti, mm. mm 
±izmit^M:mmmmmm^mm^h ^ t *^-c 
40 ^^.tt:. mi\ir^7'>('/'7h')^xm<r>m^ 
mmmmmmmzmmt^ z t m-^ t , 

[0 1281 t-m5 (A) ^ZTktXokZflyXmiS 

0 i±t^T«&K5 0 2 1 Lxmc^mtti\mmit 

[01291$ ^m^^Ltc^^^mmmryx^ 

\,zmmitfz\xwkm^zn^Ltc-)mzx^ . :im 
^u'^mmmm.^mmzm.'fh . 

50 [0130] >^LTII^>nfv:^^Htt^M^A-^--y 
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(A) tC^*t^^^§$, 

[0 1 3 1 J ^^hzzTit. mmmm^mrtt^ 

ox:. io^icoimmi:ffo. 

[01321 immmmiz^ytMco^izi thy 

x\ :iz.x^txo^j:m^m\ m^mmizm 
m&.mmmr^^txh <ct mmv$>i. 
[0133]$ ^(cy>f himm^m^i-hMimim 

[ 0 1 3 4 J >e Lr^(cy>f hm&^mm-itiibm 
^L=5:^^ry^$-'>A]K^4 o o o A<7)m^iz^i- 

[013 5] rf\^^:z.^Amm^Lfz^. mi^Lti-n 

[0136] di^r)v^=^^M.Wit^m^L^^^^v'jx 

xmrncir^^iK ^H'mmwrnMsost 5 0 

[0137]$ ^(.zmm^^s^mtimmm-m 
n-x^mtiti:ni\ m^j:i^mtim5 1 oi: 5 1 1 

mm^tsooxftt, :iotxm5 (b) ^z^ms^ 

[01 38] $^>tcSMUs:K^l^M505^h'^>f 
x>yf-y:5<(cj;oT^L. m5 (C) fcr^imi^H 

[0 13 9105 ic) iZ7r:tm.^^t:i^.mmtm 
m^jy^^m-^uzmt^m^^x. i^nw^mmt 

ik«l5 08i:5 0 9^|S^'r«». ^3LTS5 (D) 

[0 140] dcir, ^^zu'Jxh^x^^iSMl 
X. iEmmmy'yy'jx^^zp^i^fyfp. ^mcomm 

hyyi^XiS^izB^:tyipmA^titXdf,zt6. 

[0 14 11 z<7)yFm^:^y<r>i^iz^^x. mm. 
c7>Nm^^hv-xmm5 i4t Ku>f ymms 1 7 

(0 14 21 tfz. m^^p^:^yti^Y-r^iiti^ 

^^^)um^mm5 1 6*<^sj(cjgfiK$ix^. 
[0143151 5x^.^timi^m^^ttmm 

tt-hX'ht. EP^, H^^5 1 2^WkLfzP 
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[0 1441 ^Tt^^^rat^J:'). ^\^Pm.^:^irt 
y-X^1S5 2\tYV^ yTm5 1 8;i»^g^^lC 

?^^$n«>. ^z::. fiii^^^i^5 2o*<^^tcjB 

[0 14 51 =5ri5. 1Sim:mmm5 10 15 I 
J^Ai2000Ai:i^3J:5(c^t^tc*i. ^col^^ 
10 W^^yl^m^(C^LT:t7-bvhy-f h^i^^^ 

[0146] 3|5^itfl?|cr>i^(±. eif=5:^ffii!^5 1 

ofc5i icoM^^^i oooAOTt^ir^r. 

[ 0 1 4 7 1 LT. u-^-ytttiiim:(rm^^rr 
^\ ^m^ytyp^^MimiA<7)r--fu^^o. 
[0148] ^txms (E) iz^^dizmmmm 
t bxm.{t^m5 2 2t^immm5 2 3 ^mt 

20 ^M5 2 3*il£ffiL^:<rt>J:V^. 

[01491 c:c:-C\ ^{|^K(cJ:':>T. liKb^y 

tx. mmhyy'jx:$r<?^mm^:m>t^ti^x^ 

[0150] ^h\izmmmx^j:hm^^mwk52A^ 
x\:ya-Ym^m\^xmm-h. ^^tii. mmm 

Wi52A<^n^\t\umtth. (05 (E)) 
[0151] ^LX^y^^ Vii^-}V(m^^:n\\ ^ 
30 m(ON^^:^)Umcm^hyyi^X^<;)V-XW5 2 

5t\^u>(ym52emm-t. tt:nf^^^m<o 

mmhyy'JX^W-X'mkS27thU^yW^5 
2 6$:Bfi^-r5. ^^T, 5 2 6ti^tCffiS$n/ci 

[0 152] zoLx. mmiizm^^n^cMosm 
m^^ti mmhyy 'jxm^^:m^tt ^ t t^r^ 

[0153] ^^m\C^v:mmzh\^X\t. UWiYy 

yi^x^^mmx'mK ^^y^zmmm^x-yxw-y 

xuz<\^mx'&t<m\'^\y(7>tth:itt^x%h, 
{oi5A\±fz.^ hf,zmm.m^Lfzx ^^j^ 

[0 155] imm7}imm\t.^mitfz\t 
mm2x^%fzmmmw,znLx. $^>cu-if- 

¥nt^tc^mm:Bmmmzmh, 

[0156] iTHiifi?! 1 Cin L/C ct 5 tC- 'y r/l7C^ 

50 mmmwiLx^^B'&^mm. ^lx. 
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to 1571 :i<r>Xo^j::mvmM:^-k^<m^^ 

[01 58 J zcommut. mmizi^mm^p&L 
[01 59 J tfz:i<Dm^t^^j:^hmmi. ^mi: 

5IK^%laT'-'lXl0tScm-3S^^^•C^>-£►. ^co 

SIMS (2i^>f:ty^tf:^r&) fcri^lhacto 

[ 0 1 6 0 J iicold^sm^ttilim^t^^j:^^ 

[01611 mm8:\:^mm\t. ms-sx-^t 

tiXo^Ci:m^hyy>^:^^coimxm^ti\.'^X. y^h 
[0 16 21 Cl^-CU. HC \^im}tmT3%^/itf 

^^xmmtx. M£B»CVD&t:J:0. y>f m 

[0 16 31 imtm9:i^mikmii. mmitfM 
mm2t,z^xn^h\*^x. ^2<ommm^mm^ 

(0 1 641 8u3^UcJ:3t3. ^m.^^ofz^<nm 

<nmsm,z^\^x\t. wm.^^zii\^x^mif^L 

[0 16 51 u^L. m2aymcm^zii\>^x\t. mm 
{z^tt^mmmtA.)i»^<nx\ wm.^^ 

(0 1 6 61 -:^r. .rcom2co»jjratiji^T^H^ 
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^mmM^z^\,\mm {mmm) m^^ix 
z<mm\mm^w^^^Ltih<7)x%^. 

[01671 i;t. mmmmti^m^ttxhm 

^mzm^j:i><^t^j:h, 

10 [ 0 1 6 8 1 fiu^). u~'f-^(r>m^xmm<om 

fit:B/miZ'tttiib{z^m^j:Umt^j:h . 
[01691 Cllte0!lO3:^^|jte^i, Hjtts^lifc:^ 

mrmizm Lxm^iii>:it . 

[01701 

x\ m^mMLm^^t^TmmmLxnhti 
t:mmmmmizmim^mmm^(^^^9m 
20 -t^z-bt^v^i, ^Lxmm<r>^\.mmhyy'jx 



[011 fe^lS^M^^^^Xgi^Srr^, 

[021 ^^^K^#^XS^^tt0. 

[031 ^Sh^yy^i^^f«-r^xg$r^^, 

[04 1 mwihyyi^'^is^^i^m'ttxm^mm. 

[051 h ^ V s/:^ ^ ^fm-tsxs^^^. 

1 0 1 ;<f^xS«i/::ti:53IS« 

30 1 02 Tm {mi\:^mti\mi\:^i\:^ 

1 0 3 4^mimm 

104 - -/ ^fi^f!A.timm<om 

1 0 5 te^^lK 

2 0 1 ;^r7Xil«i/c*i?il«fit 

2 0 2 rm (mmmm^fz\mi\:Mmm 
m) 

20 3 #^3®^]^ 

2 04 mmmmx'^i>^x^ 

40 20 5 B3ngP 

206 ^LXm^hfz--/1rfU 

2 07 mLiz^m:^\^^m^a^^m 

208 mm. 
2 0 9 
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